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Dear Sir: 

We, Ramji Srinivasan, Cornel Hagiopol and Natasha R. Bailey, do hereby aver 
and state as follows: 

1. ) THAT we are named as co-inventors of the subject U.S. patent 
application; 

2. ) THAT all of the events and all of the related testing identified in this 
declaration occurred prior to August 16, 2002. 

3. ) THAT after we had earlier conceived of the invention, and as a 
consequence of the events and related testing identified in this declaration, we reduced 
our invention, as it is described and claimed in the above-captioned patent application, to 
practice in this country before August 16, 2002. 

4. ) THAT all of the Attachments referred to hereinafter are copies of original 
laboratory notebook records which have been retained as a regular part of and in the 
ordinary course of Georgia-Pacific Resins, Inc.'s, (hereinafter GPRI's) business. It is the 
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practice of GPRI to require its employees who are involved in conducting the kind of 
activities referred to hereinafter to maintain and retain laboratory notebooks as a record 
of such activities. 

5. ) THAT as evidenced by the laboratory notebook records of Attachment A, 
a water soluble copolymer of maleic anhydride (MA) and hydroxyethyl acrylate (HEA) 
was prepared by free radical polymerization in the presence of allyloxypropane diol 
(APD) as a chain transfer agent. As shown in Attachment A, 2.753 moles of maleic 
anhydride were added into a reaction vessel containing water. The reaction vessel was 
equipped with a charging funnel. The contents of the reactor were heated to 72 °C and 
held at that temperature for 30 minutes while a solution of 2.066 moles of hydroxyethyl 
acrylate in water was prepared. 45 parts (0.3404 moles) of the chain transfer agent 
allyloxypropane diol and 2.5 parts of the free radical catalyst azodiisobutyronitrile (AIBN) 
then were added to the reactor. Over a period of about 90 minutes, the hydroxyethyl acrylate 
solution was added into the reactor to conduct the polymerization. Once the HEA was added, the 
reaction was allowed to remain at the elevated temperature for an additional 30 minutes before 
cooling was conducted. The relative mole ratio MA:HEA was 1 .33 : 1 .0 to provide a mole ratio of 
-COOH:-OH of about 2.7:1.0. The resin product had a solids content of about 32 wt. %. 

6. ) THAT as evidenced by the laboratory notebook records of Attachment B, 
another water soluble copolymer of maleic anhydride (MA) and hydroxyethyl acrylate 
(HEA) was prepared by free radical polymerization in the presence of allyloxypropane 
diol (APD) as the chain transfer agent and AIBN as the free radical polymerization 
catalyst. The process of preparing the copolymer was similar to that described above in 
paragraph 4.). 

2 of 9 



Ramji Srinivasan et al Atty. Docket 00524200 1 20 

U.S. Appl. Serial No. 10/661,768 

7. ) THAT, as evidenced by the laboratory notebook records of Attachment C, 
(notebook record 236G45 and notebook record 236G46) two additional water soluble 
copolymers of maleic anhydride (MA) and hydroxyethyl acrylate (HEA) were prepared 
by free radical polymerization, this time in the presence of mercapto ethanol (also known 
as thio glycol) as the chain transfer agent. In addition, a small amount of a cationic 
monomer, [2-(methacrloyloxy)ethyl] trimethylammonium chloride (MTA) was added to 
yield a terpolymer. The free radical processes of preparing the two terpolymers were 
similar to that described above in paragraph 4.) as described for the preparation of the 
MA-HEA copolymer, with the MTA being added to the reactor along with the HEA. A 
different amount of the chain transfer agent was used in each synthesis. For both 
syntheses, the relative mole ratio of the three monomers was about MA:HEA:MTA of 
0.97:1.0:0.16 to provide a mole ratio of -COOH:-OH of about 1.9:1.0. In the first synthesis 
(first page of exhibit), we measured the solids content of the resin product to be about 29.6 wt. %. 
In the second synthesis, we measured the solids content of the resin product to be about 29.5 wt. 
%. 

8. ) THAT Attachment D is a laboratory notebook record (notebook page 228G50) 
of the free radical polymerization of maleic anhydride (MA) and hydroxyethyl acrylate (HEA) in 
the presence of sodium- l-alIyloxy-2-hydroxypropyl sulfonate (COPS) as the chain transfer agent. 
As shown in Attachment D, 0.52 mole of maleic anhydride was added into a reaction vessel 
containing water. The contents of the reactor were heated to 72 °C and held at that temperature 
for 20 minutes. About 20 parts (0.05 mole) of the chain transfer agent, COPS then was added. 
0.7 parts of the free radical catalyst azodiisobutyronitrile (AIBN) was added and then over a one 
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hour period, 0.78 mole of hydroxyethyl acrylate was added into the reactor. Once the addition of 
the HEA was complete, the reaction was allowed to remain at the elevated temperature for an 
additional 30 minutes. Cold water was added to stop the reaction yielding a resin product with a 
solids content of about 15 wt r %. The relative mole ratio of MA:HEA was 0.67:1 .0 to provide a 
mole ratio of-COOH:-OH of about 1.3:1.0. 

9. ) THAT the water soluble resin prepared in Attachment D was used thereafter as a 
binder to prepare handsheets from glass fibers and the tensile (strength) properties of the 
handsheets were measured. Hand sheets were prepared by sprinkling a binder composition 
comprising the soluble resin of Attachment D onto a glass mat previously formed by dewatering 
Vi inch PPG M-8035 chopped glass fibers dispersed in water, containing a polyacrylamide 
dispersing agent, through a screen. Excess binder was vacuumed off the glass fibers and then the 
binder-treated sheet was cured in an oven at 220° C for a set period of time of from 1 to 5 minutes 
to cure the binder and produce a small glass fiber mat for testing. 

10. ) THAT both dry tensile and hot/wet tensile strengths were measured for the 
handsheets (mats) prepared using the binder of paragraph 8.) and other binders that are reported 
below. Dry tensile strengths of handsheet (mat) samples (3 inches by 5 inches) were measured 
using a QC-1000 Materials Tester by the Thwing Albert Instrument Co. The hot/wet tensile 
properties of such mates were measured by soaking the so-prepared handsheets in 185° F (85° C) 
water for 10 minutes. Samples of the handsheets (3 inches by 5 inches) were then subjected to 
breaking using the QC-1000 Materials Tester by the Thwing Albert Instrument Co. while the 
handsheets were still hot and wet. 

11. ) THAT Attachment E (notebook records 228G51, 228G52 and 228G53) shows 
the calculations for preparing several binder formulations using various resin products for 
preparing handsheets (identified by the notebook record of their synthesis). Attachment E also 
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provides information about the handsheets and the results of the testing referred to in paragraphs 
9.) and 10.). For purpose of the present invention, the binder labeled 5 (Binder 5) was prepared 
using the resin prepared in accordance with paragraph 8.) (Resin 228G50). 500 grams of a binder 
composition containing 5 wt. % resin solids were prepared by mixing 166.33 g of the 15.03 wt. % 
water soluble resin of Attachment D with 333.67 g of water. The calculation for preparing the 
5% binder is shown (and highlighted in yellow) in the lower right corner of the first page of 
Attachment E. The second and third pages of Attachment E present the tensile test results for 
"Binder 5" (far right columns) The raw data for the dry tensile testing of 14 replicates is setoff 
with yellow highlighting on page 2 and the hot/wet tensile testing of 14 replicates is setoff with 
yellow highlighting on page 3 and respectively correspond to average tensile strengths of 26.1 
pounds and 3.7 pounds. Based on these results we concluded that the resin had been successfully 
used and thus was useful as a binder for glass fibers. 

12.) THAT as evidenced by the laboratory notebook records of Attachment F 
(notebook record 228G64), a water soluble copolymer of itaconic acid (IA) and 
hydroxyethyl acrylate (HEA) was prepared by free radical polymerization in the presence 
of allyloxypropane diol as the chain transfer agent. As shown in Attachment F, about 0.14 
mole of allyloxypropane diol and about 0.59 mole of itaconic acid were added into a reaction 
vessel containing water. The contents of the reactor were heated to dissolve the itaconic acid and 
then to 72 °C and held at that temperature for about 20 minutes. 0.7 parts of the free radical 
catalyst azodiisobutyronitrile (AIBN) was added and over a one hour period, about 0.80 mole of 
hydroxyethyl acrylate was added into the reactor. Once the HEA was added, the reaction was 
allowed to remain at the elevated temperature for an additional four hours, at which point the 
temperature was raised to 76 °C and then an additional 0.21 part of AIBN was added. Thereafter, 
an aqueous solution of a resin having a solids content of about 21 wt. % was recovered. The 
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relative mole ratio of the two monomers was IA:HEA of 0.74:1 .0 to provide a mole ratio of 
-<XX)H:-OH of about 1.5:1.0. 

13. ) THAT Attachment G (notebook records 228G65 and 228G66) documents the 
preparation of several binder formulations for preparing handsheets and the results of conducting 
the testing referred to in paragraphs 9.) and 10.) on the resulting handsheets. For purpose of the 
present invention, the binder labeled 5 ("Binder 5") was prepared using the resin prepared in 
accordance with paragraph 12.). 400 grams of binder containing 15 wt. % resin solids was 
prepared by mixing about 284.5 g of the about 21 wt. % water soluble resin of Attachment F with 
1 15.5 g of water. The calculation for preparing the 15% binder is shown (and highlighted) on the 
right side of the first page of Attachment G. The second page of Attachment G presents the "dry" 
and "hot/wet" tensile test results for "Binder 5." The raw data for the dry tensile testing of 12 
replicates and the hot/wet tensile testing of 12 replicates are both setoff with yellow highlighting 
and the data respectively correspond to average tensile strengths of 41.7 pounds and 33.3 pounds 
(shown below the horizontal line on Attachment G). Based on these results we concluded that the 
water soluble resin had been successfully used and thus was useful as a binder for glass fibers. 

14. ) THAT Attachment H are the laboratory notebook records (notebook pages 
228G67 (two sides) and 228G68) of two separate free radical polymerizations of maleic 
anhydride (MA) and hydroxyethyl acrylate (HEA) in the presence of allyloxy (allyloxy) propane 
diol (APD) as the chain transfer agent. As shown on pages 1 and 2 of Attachment H, about 0.92 
mole of maleic anhydride was added into a reaction vessel containing water. The contents of the 
reactor were heated to 70 °C and held at that temperature for 30 minutes. About 15 parts (about 
0.1 1 mole) of the chain transfer agent (APD) then was added. One (1) part of the free radical 
catalyst azodiisobutyronitrile (AIBN) was added and then over a one hour period, about 0.69 
mole of hydroxyethyl acrylate was added into the reactor and polymerization ensued. Once the 
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HE A was added, the reaction was allowed to remain at the elevated temperature for 
approximately an additional VA hours to yield a resin product having a solids content of about 28 
wt. %. The relative mole ratio of the two monomers (MA:HEA) was 1 .33:1 .0 to provide a 
mole ratio of -COOH:-OH of about 2.7:1.0. In the second synthesis, recorded on page 3 of 
f Attachment H, about 2.75 moles of maleic anhydride was added into a reaction vessel 

containing water. The contents of the reactor were heated to 72 °C and held at that temperature 
for 30 minutes. About 45 parts (about 0.34 mole) of the chain transfer agent allyloxy-1,2- 
propanediol (allyloxy propane diol or APD), then were added. 2.5 parts of the free radical 
catalyst azodiisobutyronitrile (AIBN) were added and then over a VA hour period, about 2.68 
moles of hydroxyethyl acrylate were added into the reactor. Once the HEA was added, the 
reaction was allowed to remain at the elevated temperature for approximately an additional l A 
hour to yield a water soluble resin having a solids content of about 32 wt. %. The relative mole 
ratio of the two monomers (MA:HEA) was 1.03:1.0 to provide a mole ratio of -COOH:-OH 
of about 2.1:1.0. 

15.) THAT Attachment I (notebook records 228G69 and 228G70) documents the 

preparation of several binder formulations for preparing handsheets and the results of conducting 
the testing referred to in paragraphs 9.) and 10.) on the handsheets. For purpose of the present 
invention, the binder labeled 3 ("Binder 3") was prepared using the first resin prepared in 
accordance with paragraph 14.); while the binder labeled 4 was prepared using the second resin 
prepared in accordance with paragraph 14.). 400 grams of binder containing 20 wt. % resin 
solids was prepared from both resins by mixing, in the first case, about 290 g of the about 28 wt. 
% resin of Attachment H with 1 10 g of water and in the second case by mixing about 256 g of 
resin with 144 g water. The calculations for preparing the 20% by weight solids binders are 
shown (and highlighted) on the first page of Attachment I. The second page of Attachment I 
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presents the "dry" and "hot/wet" tensile test results for "Binder 3" and "Binder 4," as well as for 
Binder 2, a phenolic control. The raw data for the dry and hot/wet tensile testing of 12 replicates 
are both setoff with yellow highlighting and the data respectively correspond, for Binder 3 to 
average tensile strengths of 36.9 pounds and 28.6 pounds and for Binder 4 to average dry and 
hot/wet tensile strengths of 39.7 pounds and 29.2 pounds. The PF resin binder control exhibited 
dry and hot/wet tensile strengths of about 38.4 and 31.5 pounds respectively. Based on these 
results, we concluded that the water soluble resins of Attachment H had been successfully used 
and thus were useful as binders for glass fibers. 

16.) THAT the dates recorded on each of the documents in Attachments A-I 
have been removed. 

We hereby declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 



Date 





By: 



Corne: 




8 of 9 



Ramji Srinivasan et al. Atty . Docket 00524200 1 20 

U.S. Appl. Serial No. 10/661,768 
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